Relations and Functions

No. of Questions | Maximum Marks Time

30 120 1 Hour

Chapter-wise

GENERAL INSTRUCTIONS
e This test contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/ bubble in the
Response Grid provided on each page.
e You have to evaluate your Response Grids yourself with the help of solutions provided at the end of this book.

e FEach correct answer will get you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/
deducted if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

e The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that
syllabus.

o After completing the sheet check your answers with the solution booklet and complete the Result Grid. Finally spend time
to analyse your performance and revise the areas which emerge out as weak in your evaluation.

1.  For the following relation 1
R={(0,0),(0,1),(1,1),(2,1),(2,2), (2,0),(1,0),(0,2),(0, )} 3. I3Ax)—f (—) = log x*, then fle™) is
X

(@) domain= {0, 1} (b) range={0, 1,2}
(c) both correct (d) None of these (@ 1+x (b) 1/ix
2.  The domain of the function */x2—5x+6 + «l2x+8—x2 (© x (d —x
is
(a) [2, 3] (b) [_2 4] 4, The domain of the function f(x) = ﬁ is
’ X|—x
() [-2,2]v[3,4] d [2,1]u[2,4]

@ (0, ) (b) (.0
(© (=0, )10} () (oo, 0)

1. @O0 2 @®O® 3. OO 4+ @®OE




10.

fx)= \/|x|2 —5|x|+6 *+ \/8+2|x|—|x|2 isreal for all x

in

(@ [4,-3] (b) [-3,-2]

(© [22] (d [3,4]

f(x)= x(x=p) + x(x—q) , P# q. What is the value of
q-p pP—q

f(p) +1(q)?

@ fp-9 b fp+tq

© fe+q) ) flae-9)

A real valued function f'(x) satisfies the functional equation

Ja=»=/0)f)-fla=x)f(aty)
where aisa given constant and f(0)=1, f(2a—x) is equal to
@ —f(x (b) S
© fla)+f(a—x) d f=x)

Domain of definition of the function
L3 .
f(x) —m +logjp(x” —x),18

@ LO)ul)u2wo)  (b) (a,2)

(© (-L0)u(a2) (d) 1,2)u2,x).
LetA=1{1,2,3,4,5}; B={2,3,6,7}. Then the number of
dementsin (AxB) (B xA)is

(@ 18 (b) 6

(© 4 (d 0

A relation R is defined in the set Z of integers as follows
(x, y) € Riff x> + y* = 9. Which of the following is false?

11.

12.

13.

14.

(a) R= {(0’ 3)5 (09 _3)’ (3’ 0)’ (_3’ O)}
(b) Domain of R = {-3, 0, 3}

(¢) Range of R = {-3, 0, 3}

(d) None of these

Letf(x)= V1+ X2 , then
@ f)=/().f0)
© f)=f®).f0)

The domain of the function f(x)= \/x —/1—x? IS

b) f»)=fx).f(»)
(d) None of these

o [ EMi

b [-1,1]
1 1

(C) (_OO’_E U $,+00

1
@ | 5!
Period of the function sin’ % +|cos’ % is:
(@ 2= (b) 10n
© 8=n d 5n
Ifn(A)=4,n(B)=3, n(A x B x C)=24, then n(C) =
(a) 288 (b) 1
© 12 @ 2

5. @O 6 @ROW 7. @®O@ 8 GOV 9 OG®OW
10.60000 N.EEEOW R.E®OY B.EEOG 14 OO
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15.

16.

17.

18.

19.

20.

IfS={1,2,3,4,5,} and R={(x,y) : x+y<6} thenn(R) =

@ 8 (b)
© 6 (d)

The function f(x) = log

10
5

x+\/x2+1 , 18

(@) neither an even nor an odd function

(b) an even function
(c) an odd function
(d a periodic function

Let f(x)=

X f(xo),x2 f(xl),x3ff(x2)...

then the value of a is
@ 0 (b)

1

(© 2009 (d)

The domain of the function

2009
2010

1

2010

1
Sf(x)=log, (_IOgl/z (1 +W) _1] is

and a’ be areal number. Ifx0 a,

Ifx5000 = 1,

@ O (b) (0,1]
© [1,) (d (1,0
1
The domain of the functi =i
e domain of the function f(x) \/m 1s
@ (=o1) (b) (=0, 1)U(2,0)
© (—o,1]U[2,) d) (2,

If(1, 3), (2,5) and (3, 3) are three elements of A x B and the

total number of elements in A x B is 6, then the remaining

elements of A X B are

22,

23.

24,

@ (1,5)(2,3);3,5) (b 5,1):3,2)(5,3)
(© (1,5);(2,3)(5,3) (d) None of these

2

. Iffi)= lnL 2. J then range of f(x) is

@ (©,1) (b) (0,1]
© [0,1) d) {0,1}

The function f(x) = log (r—x) satisfies the equation
-X

@ fxF2)=2f(x+D+f(x)=0
(b) fEFDHfX)=f(x(x+1)
© S fO)=fx+x;)

X X,
@ foprfep= 7T

If f:R— R satisfies f(x+y)=f(x)+f(y), for all x,

n
ye R and f(1)=7, then Zlf(”) is
r=

Tn(n+1) Tn
(@) - (b) >
@ D ) Tn+(n+l).

If { } denotes the fractional part of x, the range of the function

S @)= J{x}? —2{x} Is
@ ¢ (b) [0,1/2]
(© {0,172} (d) {0}
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@ [3/2,%) (b) [1,3/2]

25, Iff(x)= x_—l , then f(2x) is equal to () (—oo,1] @ (1,3/2)
X 28. Iffix+y)=f(x)+2y*+ kxy and fla) = 2, f(b) = 8, then f(x) is
S(x)+1 3f(x)+1 of the form
@ rx+3 ® T3 (@) 222 (b) 22241
() 2x*—1 (d) x?
(©) S +3 (d) J()+3 29. Therelation R defined on the set A= {1, 2, 3,4, 5} by
J)+1 3/ () +1 R={(x,y) : | x>—»?| <16} is given by
2 x4l @ {(1,1),21),3,1),41),(2,3)}
26. The range of the function f(x)= 3 where x e R, is ®) {(2,2),3,2),4,2),(2,4)}
X" +x+1 © {B3,3),3,4),(54),(4,3),3, 1)}
@) (-x,3] (b) (o0, 0) (d) None of these
| 30. Which ofthe following relation is NOT a function
©) [3,%) (d) [553} @ f={(xx)|xeR} (b) g={(x,3)|xeR}
1
27.  The domain of the function f(x) = exp(y/5x —3— 2x2 ) © h=1 (n,;) |nel} (d) ¢={(n,n*)|neN}

1S
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MATHEMATICS CHAPTERWISE SPEED TEST-61

Total Questions 30 Total Marks 120
Attempted Correct
Incorrect Net Score
Cut-off Score 38 Qualifying Score 50
Success Gap = Net Score — Qualifying Score
Net Score = (Correct x 4) — (Incorrect x 1)




HINTS & SOLUTIONS (MATHEMATICS — Chapter-wise Tests)

Speed Test-61

We have domain of R = the set of first components of
the ordered pairsin R= {0,0,1,2,2,2,1,0,0} = {0, 1,2}
range of R = the set of second components of the
ordered pairs in R

={0,1,1,1,2,0,0,2,1}= {0, 1,2}
S)=J(xr=2)(x=3) + J-(x-4)(x+2)

The first part is real outside (2, 3) and the second is real

in[—2, 4] sothat thedomainis[—2, 2] U [3, 4].
1 1
3f(x)—f(;) =logx" 1 x=—

4
3fG) @)= 1ong

After solving we get f(x) =log x
fe)=loge " =—x

f(x)=;, defineif| x|-x>0
NERE

=|x|>x, = x<0
Hence domain of f{x) is (— <, 0)

VIx?|=51x]+6 = (1 x[-2) (Ix]-3)
isreal for 0 <|x|<4
fix)isreal forall 0 <[x|<2or3 < x| <4.
In the definition of function
X(x-p) x(p-9q) _
qa-p  (p—q)
Putting p and q in place of x, we get
p(p—p) p(P—9q)
f(p) = + =
a-p (-9
= f(p)=p
a@-p)  ae-a) _
a-p (-9

f(x)= p

and f(q) =

= f(@=q
Puttingx=(p+q)

(p+q)(p+q—p)+(p+q)(p+q—q)

f -
(e (9-p) (P-9)
_(®+a)d, (0+a)P®) _ pa+a’~p’~pg
(q-p) (-9 (q-p)

2 2
A PR - r@ )

So, f(p) +f(@)=f(p+q)
fQa—x)=f(a—(x—a)=f(a)f(x—a)—f(0) f(x)
=f(@)f(x—a)—f(x) =—f(x)

[+ x=0.y=0, /(0) = /2(0) - /()

= f3a)=0 = f(@)=0]

= f(2a—x)=—f(x)

8.

10.

11.

12.

@)

©

@

©

@

3
4-x?

4—x? #0; x3—x>0;

+ 10g10()c3 - X)

f(x)=

x;tix/Zand—l<x<O orl<x<oo

D=(~1,0)U (1, 2)U (2,0). -0

Here A and B sets having 2 elements in common, so
A xBand B x A have 22 i.e., 4 elements in common.
Hence, n[(AxB)n(BxA)]=4

~D=(-1, 0)u(1,oo)_{ﬁ} - Ny

x2+y2:9:>y2:9—x2:>y: +4/9 — x>

x=0=2y=2%,/9-0 =£3€eZ

x=t1=y=+9-1=1%/8 ¢Z
Xx=12>=>y= i\/m = i\/g ¢ Z
x=%3>=y= i\/ﬁ =0eZ

x=x4=>y= im = i\/j ¢ Z and so on.

R= {(07 3)9 (Oa _3): (39 0)9 (_35 O)}
Domain of R = {x : (x, y) € R} = {0, 3, -3}
Range of R = {y : (x, y) € R} = {3, -3, 0}.

f () =y1+2%)?
F@S0) = V14 21432 = 14222 122+ )2

> \/1+x2y2 =f(xy)

S S <f) ()

For f'(x) to be defined, we must have

x—+1-x7 >00r x>+1-x2>0

1
2
ox2>1-x2or x*2>2—,

Also, 1 —-x2>0o0rx%<1.

Now, x° >1 [x—L] (x+
ow, =5 = \/E

e

1 1
= x<——= O x>—

2 2
Also, x*<1= (x—1)(x+1)<0
=-1<x<1

2o |1 )
Thus, x>0, x ZE andx-<1

h



Let f(x) =log (g(x))

13. Peri f si =2 : f si 3 _
3. (b) Periodof sinx =21 = period of sin”x = 2n S ()= 1og(g(>il))(+(10g)(g(322))))
) 3| . 3| ~ log(g(x,) - 8ty
period of ‘sm x‘ =n = period of sin o= 2n ( Opti)on (‘tz) i)s cor(re)ct
iod of 5,22 'df‘ 5‘: flx+y)=flx)+ Fly).
PEHIONOT cos X = A% = PG OTeos =X Function should be f'(x) = mx
x = N -.a = =
— period of cos’ —‘zSn f)=7; ©.m=1, f(x)="Tx
> - o Tn(n+1)
Thus required period = LCM of 21 & 57 =10n El f(r)= 7% re—
4. @ n(A)=4,nB)=3 0

n(A4) x n(B) x n(C)=n(4 x B x C)
4x3xpn(C)=24 = n(C)=24/12=2

15. () Wehave(x,y) eR iffx+y<6
Given the valuex = 1, we get possible valuesof y=1, 2, 3, 4.
Thus 1R1, 1R2, 1R3, 1R4. Similarly we may find other
values. The set of such ordered pairs is

= {x} ({x}-2}20

= {x}<0or{x}>2

Second case is not possible.

Hence {x} =0, as {x}< [0, 1). Hence range of f (x)
contains only one element 0.

R={(1,1),(1,2),(1,3),(1,4),(2, 1),(2,2), 25. () Given f(x)= 1
(2,3),(3,1),(3,2), (4, 1)} x+1
~nR)=10 . 2x-1
SACS v

16. (© f(x)=log(x+Vx>+1) »re

T 2(2x+1) (multiply and divide by 2)

J(=x) = log

2 2
—x“+x"+1
—x+Vx?+1 =10g{L}
x+\jx2+1
=—log(x+ Vx> +1)=— f(x)

= f(x) is an odd function. ; { x—1 } )

C4x-2 3x+x-3+1 3(x-Dtx+l
C4x+2 3x+x+3-1 3(x+D+x-1

17. @ _ ()= X _ a _ x+1 :3f(x)+1
. Xg=a, x| =f(x —x, 1-a° x—l+3 f(x)+3
a x+1
X — a
= flg)=—l=-l=d - x2 —x+1
l-x __ @ 1-2a 26. @ Lety=———
l-a x“+x+1
B = X(y-D+x@y+ D) +(y-1)=0
X000 = —————=1 =1-2009a=a
P 1-20094 Dy 1P A1)
__L - 2y
= 472010 -
1 —(y+1)£4/-3y" +10y -3 )
18. (@ f(x)isdefinedif—log,, 1+W -1>0 = 2-1) is real iff

y-120=>y=1

Ify =1 then original equation gives x = 0, so taking
y=1

Also3y? — 10y+3<0

= QGBy-1(y-3)<0

1
= 10g1/2 (1+Wj < -1

1+ L > [l] ;
= e b

LI 1 1
= s > = YE€ 5:3 Range is 553
= 0<x<l1

19. () Forf(x)tobe defined, we must have 27. () Wehave, f(x)=exp [v/5x—3—2x2 )
¥ -3x+2=(x-1)(x-2)>0=>x<1lor>2
Domain of f= (—o0,1) U (2, ).
20. (a) It is obvious.

21. () f(x)—1n[x2+eJ—ln|(@\|:m[l+ ez_lj

2
ie., flx)= eV 32x
For Domain of f(x), v5x—3—2x> should be+ve.
ie, V5x-3-2x% >0

x> +1
taking —ve sign common)



28.

@

= 2x(x-1)-3(x-1)<0
= (2x-3)(x-1)<0

= 2x-3<0 oo x—-1>0
= xﬁé or x=x1
2
. 3
l<x<l ie, x{l,—}
2 2

Hence, domain of the given function is [1, %]

f(x+y)=fx)+2y* +kxy
fa -i-y):2+2y2 + ky, putting x =1

29.

30.

@

©

putting y=1,
2)=8=2+2+k = k=4

A+ =242 +4y=2(y+ 1)

o fr)=2x2

Here R= {(x, ) :|x*~)*[< 16}
andgivenA={1,2,3,4,5}

S R={(1,2)(1,3)(1,4);(2,1)(2,2)(2,3) (2,4);

G, 1:3,2)3.3)(3,4); (4, 1)(4.2)(4,3);(4,4),(4,5),(5,4)
(5,5}

Ifn=0, then 4 (n) is not defined, so, ‘4’ is not a function.
All other are functions.
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